Autologous protein-based scaffold composed of platelet lysate and aminated hyaluronic acid.
This study describes a protein-based scaffold using platelet rich plasma (PRP), aminated hyaluronic acid (HA-NH2) and Genipin for potential use in regenerative applications as an autologous tissue engineering scaffold. Human PRP was subjected to three freeze-thaw cycles for obtaining platelet lysates (PL). HA-NH2 was synthesized from hyaluronic acid. PL/HA-NH2 scaffolds were fabricated using different concentrations of genipin (0.05, 0.1 and 0.2%) and HA-NH2 (10, 20 and 30 mg/mL). Mechanical, physical, and chemical properties of the scaffolds were comprehensively investigated. The compressive test findings revealed that crosslinking with 0.1 and 0.2% genipin improved the mechanical properties of the scaffolds. SEM evaluations showed that the scaffolds exhibited an interconnected and macroporous structure. Besides, porosimetry analysis indicated a wide distribution of the scaffold pore-size. Rheological findings demonstrated that the G' values were higher than the G″ values, indicating that PL/HA-NH2 scaffolds had typical viscoelastic properties. In vitro biocompatibility studies showed that the scaffolds were both cytocompatible and hemocompatible. Alamar Blue test indicated that human adipose mesenchymal stem cells (hASCs) were able to attach, spread and proliferate on the scaffolds for 21 days-duration. Our findings clearly indicate that PL/HA-NH2 can be a promising autologous candidate scaffold for tissue engineering applications.